Objective: To evaluate construct validity and scoring methods of the world health organization-health and work performance questionnaire (HPQ) for people with arthritis. Methods: Construct validity was examined through hypothesis testing using the recommended guidelines of the consensus-based standards for the selection of health measurement instruments (COSMIN). Results: The HPQ using the absolute scoring method showed moderate construct validity as four of the seven hypotheses were met. The HPQ using the relative scoring method had weak construct validity as only one of the seven hypotheses were met. Conclusion: The absolute scoring method for the HPQ is superior in construct validity to the relative scoring method in assessing work performance among people with arthritis and related rheumatic conditions; however, more research is needed to further explore other psychometric properties of the HPQ.
T he World Health Organization (WHO)-health and work performance questionnaire (HPQ) is an assessment of work functioning based on the International Classification of Functioning, Disability and Health (ICF), a widely accepted disablement and enablement conceptual framework from the WHO. 1 Work functioning is an umbrella term which encompasses work activity (execution of work-related tasks) and work participation (involvement in work roles or the lived experience of work). 2 While there are numerous assessments of work functioning recommended for use among people with arthritis; the literature evaluating the psychometric qualities is of low quality. 3 To date, there are no gold standards for measuring work functioning for people with arthritis and rheumatological conditions. Thus, valid and reliable assessment tools are still needed.
The HPQ is a promising tool used to ascertain work outcomes among people with chronic conditions such as depression and traumatic brain injury. 4, 5 The tool has established validity and reliability among populations of people with and without chronic conditions [4] [5] [6] ; however, its psychometric properties have not been tested among people with arthritis. The HPQ has three subscales: sickness absence, work functioning, and critical incidences at work. The work functioning subscale includes three items that asks the participant to rate his/her own performance at work, to rate others, and finally to rate themselves in comparison with how others perform the same job. This approach is considered innovative as comparisons allow evaluation of work functioning to all job types, and not limited to some certain work tasks, like some commonly used assessments of work functioning in arthritis research.
Work functioning has been captured using a variety of instruments in the past for people with arthritis. Many of which, however, include conceptually mixed dimensions of work functioning making it difficult to compare instruments to establish validity. The work limitations questionnaire (WLQ), widely used in arthritis work outcomes research, is one of the instruments with the highest quality evidence supporting its' psychometric properties. 3 The WLQ has four subscales: time demands, mental/interpersonal demands, physical demands, and output demands. 7 Of these subscales, the output demands capture a similar dimension of work functioning as the HPQ and could be used to evaluate construct validity of the HPQ.
Construct validity is defined as the degree to which an instrument is consistent with hypotheses based on the assumption that the instrument validity measures the construct to be measured. 8 For the HPQ, construct validity can be examined through testing hypotheses based on associations of assessments which measure a similar construct (such as the WLQ), and previously identified risk factors with work functioning limitations from the literature when other assessments of similar constructs are lacking in the same study.
According to the work activity and participation outcome (work APO) framework, work disability is the opposite of work functioning. 2 Risk factors of work disability, defined as work activity limitation and work participation restriction, among people with arthritis and rheumatological conditions have been studied in the past. One form of work disability is work cessation, defined as leaving work permanently. Work cessation has been studied extensively in the literature as it is a permanent outcome with financial consequences on individuals and society. In a recent systematic review of predictive factors of work cessation, physical job demands, older age, and low education were the strongest predictors. 9 Allaire et al 10 conducted a study on a national US cohort and also found that older age was a significant predictor in addition to working fewer hours. Lacaille et al 11 investigated modifiable workrelated risk factors on work cessation for people with rheumatoid arthritis and found that lower physical functioning, higher pain, and lower self-efficacy were significant determinants of work cessation. Meanwhile, other studies investigated the risk factors of other aspects of work disability, such as work activity limitation. Determinants of work activity limitations include physical functioning, 12, 13 education level, 14 and jobs considered as manual labor. 15 Considering that determinants of work cessation are more established in the literature than determinants of work activity limitation, both will be used to formulate hypotheses to examine construct validity of the HPQ for persons with arthritis and rheumatological conditions. The developers of the HPQ reference two methods of scoring, relative and absolute. The relative score is obtained from a ratio between the persons' perception of how they are performing at work compared with others, while the absolute score is a percentage obtained from the person's perception of how they performed at work in the past 4 weeks. The developers of the HPQ did not specify whether the relative or absolute scoring methods should be used, or if one is more meaningful or superior in explaining the HPQ's ability to assess work functioning, so a study to explore differences in scoring methods of the HPQ could be informative.
The aims of this study were to: (1) investigate the construct validity of the HPQ among people with arthritis and rheumatological conditions through hypotheses testing, and (2) explore differences between the HPQ absolute and relative scoring methods.
METHODS

Materials and Data Collection
Baseline data from the ''Work it'' study in the Center for Enhancing Activity and Participation among people with Arthritis (ENACT) at Boston University were used for this study. The ''Work it'' study is a clinical trial designed to test the efficacy of a work barrier identification and problem-solving educational program on reducing work limitations. 16 Participants were people who selfreported arthritis and a concern about their ability to continue working for the next few years due to their health conditions. Participants were recruited using several mechanisms including doctors' office staff, medical registries, newspaper advertisements, online (eg, Craigslist), national foundations (Arthritis Foundation), community flyers, and direct marketing.
The inclusion criteria were: (1) ages 21 to 65 years, (2) residents of Massachusetts, (3) self-report of arthritis or another rheumatological condition such as lupus, scleroderma, or fibromyalgia, or chronic low back pain, (4) self-reported work of 15 hours or more a week, and (5) a positive response to the following question ''Do you have any concern about being employed now or in the near future because of your health condition?'' After the participants were screened for eligibility, they were mailed a welcome packet with detailed information about the study, two copies of the consent form, and a stamped and addressed envelope. Interested participants returned the consent and were scheduled for a baseline telephone interview. After the baseline interview, participants were randomized, and then data were collected by telephone at 6, 12, and 24-months.
Measures
HPQ Work Performance Subscale
The main outcome of this study was the HPQ work functioning subscale. 6 For this study, only the work functioning subscale was used. This subscale consists of three items (eg, ''On a scale from 0 to 10, where 0 is the worst job performance and 10 is the performance of a top worker, how would you rate the usual performance of most workers in a job similar to yours?''). The second and third items use the same 0 to 10 scale but ask the participant to rate their usual performance over the past year or 2, and in the past 4 weeks. Two scores can be generated from these items: (1) the absolute score: a percentage (0% to 100%, where ¼ 0 worst job performance) obtained from the individuals' perception of how they performed at work in the last 4 weeks, and (2) the relative score: a ratio between how the person performed in the last week compared with how other workers perform. The relative score has a restricted range between 0.25 and 2.0 (0.25 worst relative performance or 25% less of other workers' performance). The question asking participants to rate their performance in the past year or 2 is not used in generating the scores, but instead is used as a synthetic bounded recall question, designed to prime the respondent to give a more accurate answer for the question on the last 4 weeks.
Work Limitations Questionnaire (WLQ)
This instrument assesses work functioning limitations in the persons' ability to perform work activities due to a health condition. It consists of four separate scales. To limit respondent burden, only the output demands scale was used. The responses for the proportion of time of performing work tasks with difficulty range from none of the time (0%), to all of the time (100%). One of the five items was inadvertently left off the WLQ scale, however the scale does allow for the mean of the items to be used if fewer than two items are missing, so the scores are provided by the mean of the four non-missing items. The WLQ has evidence of good validity and reliability in assessing work functioning limitation.
7,17
Self-Efficacy
Five items were used to assess job self-efficacy using questions developed in previous studies of vocational rehabilitation job retention program. 18, 19 These items specifically ask participants about their confidence in deciding and talking to employers and coworkers about their health condition at work (eg, how confident are you about deciding whether or not to tell an employer about your health related work problems?). Scores range from 1 (not confident) to 4 (very confident).
Pain, Job Satisfaction, Fatigue, and Stress
Ten millimeter visual analogue scales (VAS) were used to ascertain pain, job satisfaction, fatigue, and stress. Pain VAS measures are reliable and valid and frequently used in research. 20 In this study, we asked participants, ''On a scale from 0 to 10 where 0 is the least pain and 10 is the most pain imaginable, how severe has your pain been on average at the end of your work day during the past week?'' Job satisfaction, fatigue, and stress were also assessed in the context of work using the same scale and approach.
Health Assessment Questionnaire (HAQ)
This tool was used to measure participants' functional status. It has been used previously among people with various rheumatic conditions including rheumatoid arthritis, osteoarthritis, psoriatic arthritis, and more. The HAQ has 20 items divided into eight categories (dressing and grooming, arising, eating, walking, hygiene, reaching, gripping, and instrumental daily activities) and response options range from 0 to 3 (eg, Are you able to shampoo your hair?). Responses range from (0: without any difficulty and 3: unable to do). Total HAQ score is obtained from summing the scores of each category and dividing by number of categories answered. To obtain a HAQ index score of 0 to 3 where increasing scores indicate worse functioning. This instrument has established reliability and validity in assessing functional status for samples of people with arthritis. 21 
Job Type
Job titles were classified according to Department of Labor jobs classification. 22 The participants were grouped into two main job categories. The first group worked in managerial and professional jobs, and the second group worked in sales, services, natural resources, construction and maintenance, production, transportation and moving, and military specific occupations.
Number of jobs a person is working, hours worked per week, and number of days missed in the past 3 months because of health condition.
Arthritis type and demographic variables including age, sex, marital status, ethnicity, highest educational attainment.
Data Analysis
Statistical analysis was performed using SAS software, version 9.4 (SAS Institute, Cary, NC). Testing of normality of the distribution of the HPQ data was performed, and descriptive statistics including mean scores, standard deviations (SD), and range were calculated for the both the absolute and the relative scores of the HPQ.
Construct validity was evaluated using hypotheses testing guidelines of the consensus-based standards for the selection of health measurement instruments (COSMIN). The COSMIN standards define construct validity as ''the degree of which the scores of a measurement instrument are consistent with the hypotheses, with regard to internal relationships, relationships with scores of other instruments or differences between relevant groups.'' 23 One way of addressing construct validity is through hypotheses testing. The COSMIN guidelines recommend that hypotheses are formed a priori with specific and clearly defined direction, magnitude, and rationale. 8 The first and last authors (RA and JK) came to a consensus about seven independent hypotheses. In each of our formulated hypotheses, the anticipated (Spearman or Pearson) correlation direction, magnitude, according to Cohen's estimates of correlation strength, 24 and a rationale, from which the hypothesis was based, were clearly defined. Table 1 includes the hypotheses along with their rationales. The basis of the hypotheses were formed to reflect that the HPQ evaluates the construct of work performance, to confirm this; we expected that the WLQ would be correlated as it measures a similar construct (time affected at work because of work limitations). The data available for this study did not include any other assessments which were of similar constructs to the HPQ, consequently we used data from the literature describing how work disability as an outcome is different among groups based on some demographic factors such as age, 10,18,25 education level, 10,25,26 job type, 10 physical function, 9,10,27 and pain level. 9, 19 The consistency and magnitude of difference found in the literature between these factors and work disability influenced the hypotheses formation. The target population in searching for these factors was people with Overall construct validity was assigned based on percent of total hypotheses confirmed: high !75%; moderate, 50% x < 75%; or poor <50%.
arthritis or rheumatological conditions. Associations for continuous variables were estimated using Pearson's correlation coefficient, for categorical variables Spearman correlation and difference in means between groups were used to determine association. Construct validity rating for the HPQ was based on the total number of confirmed hypotheses: high, 5 to 6 of 6 (greater than or equal to 75%); moderate, 3 to 4 of 6 (50% x < 75%); or poor, 0 to 2 of 6 (less than 50%). 8 
Differences in Scoring Methods of HPQ
Differences in the HPQ relative and absolute scores for the previously mentioned variables were further explored through conducting an exploratory regression analysis.
To ensure that the sample size would be adequate for the planned analyses, the power procedure in SAS was used to estimate the width of 95% confidence intervals for the correlations that would be obtained in analyses based on the sample size. 28 An estimated correlation of 0.80 (strong correlation) would have a 95% confidence interval extending from 0.75 to 0.84, which would allow us to exclude low or moderate levels of association.
RESULTS
Demographics and Distribution
The demographic and disease characteristics for the study sample can be found in Table 2 . The sample consisted of 287 participants with a mean age of 50.4 years. The sample was mainly woman, white, with some college education or higher, and predominantly single (44.5%). The sample had some degree of functional limitations (HAQ ¼ 0.8). 45.6% of the participants worked in managerial and professional jobs, and the remainder worked in sales, services, natural resources, construction and maintenance, production, transportation and moving, and military specific occupations (Table 3) .
There were no missing scores from the HPQ as all participants completed all of the items. Both the relative and absolute scores were tested for normality using the Shapiro-Wilk test. Figure 1 shows the distribution of both scores. Both distributions demonstrated deviation from normality (P < 0.0001 for absolute score, P < 0.0001 for relative score). The average HPQ absolute score was 74.1% (were 0 is the lowest performance and 100% is the best performance at work in the last 4 weeks), and the average relative score was 1.02 (range is between 0.25 for lowest relative performance and 2 for highest relative performance).
Construct Validity
Results of the hypotheses testing correlations are shown in Table 1 for both the relative and absolute scores. When using the HPQ absolute method of scoring, the HPQ had four out of the seven hypotheses confirmed (57%) indicating moderate construct validity. When using the HPQ relative scoring method of scoring, the HPQ Other occupation includes natural resources, construction and maintenance, production, transportation and moving, and military specific occupations. had only one hypothesis confirmed out of the seven indicating poor construct validity (see Table 1 .)
The association between the absolute score and relative score was strong (r ¼ 0.64, P < 0.0001). However, the absolute score had more significant associations with previously determined risk factors of work disability. Figure 2 shows a scatter plot of the correlation of the two scoring methods. The exploratory regression analysis revealed superiority of the absolute scoring method over the relative scoring method, as the R 2 was 0.103 versus 0.336, respectively (Table 4 ). This supports the findings about the differences construct validity of the HPQ of the two scoring methods using the COSMIN guidelines as well.
DISCUSSION
This study explored the construct validity of the HPQ among people with arthritis and other rheumatological conditions. The hypotheses tested to evaluate construct validity showed variation in the HPQ's ability to measure work performance when using the two scoring methods; the absolute scoring method had moderate construct validity while the relative scoring method had weak construct validity. Since the absolute scoring method is obtained from one item only, it could be appealing for researchers and clinicians to use in future research.
The correlation between the HPQ absolute score and the WLQ score is moderate, whereas we expected a higher correlation. This could be due to the fact that the HPQ items are about rating the participants' performance in the workplace in general while the WLQ questions the persons' limitations in the workplace due to physical health or any emotional problems specifically. Moreover, the HPQ uses a longer recall period: the participant is asked about his/her performance over the past month while the WLQ uses 2 weeks. 7 Another explanation could be that the HPQ might be a more generic assessment of work functioning using a ''one global item'' to assess work functioning, versus the WLQ which has five items.
The magnitude of some correlations, such as those with physical function and age, were weaker than expected for both the absolute and relative scores of the HPQ. A possible explanation maybe, that while these variables are identified as risk factors of work cessation, they are not necessarily risk factors for limitation in work performance. Also, the scores from this sample had smaller correlations with the other measure of work functioning (WLQ), this could mean that the sample had unique characteristics. For example, the physical function levels of this sample were better than other samples reported in the literature for participants who have arthritis and are concerned about being employed. 18, 19 This could also be due to the fact that the validity of the HPQ still needs further examination by testing how it is associated with more instruments which assess work performance as a construct.
The results of this study revealed that absolute scoring of the HPQ may be a better method of measuring work functioning than the relative scoring approach. Scores from asking participants directly about how they performed at work (ie, absolute scoring method) were more closely aligned with the proposed hypotheses. The absolute score had a higher magnitude and number of significant correlations including variables of a psychological nature. Selfefficacy, stress, and job satisfaction may be more correlated with the absolute score than the relative one because participants may find it challenging to compare their work functioning relative to others. Also, asking about how others perform in the workplace may not be related to the measurement of work functioning as a construct, as it introduces a dimension that is not directly related to how the person completes his/her tasks at work.
Previous research has shown that the HPQ demonstrates good construct validity and test-retest reliability when compared with actual employer reports of work functioning. A number of studies have used the HPQ successfully in populations with specific health conditions such as workers with migraine, depression, and mental health problems. This study showed that the HPQ could also be used to ascertain work outcomes among people with arthritis through exploring its' construct validity. 4, 5 Since evaluating construct validity is an ongoing process, this study initiated the process of ascertaining the validity the HPQ as a measure of work functioning among people with arthritis and other rheumatological conditions. However, further investigation is needed to examine psychometric properties of the HPQ for people with arthritis and There are a number of limitations for this study. First, only a subscale of the HPQ was administered which could have an impact on the overall scale and the results may not be generalizable to the full scale. Second, the measurement of work performance and all other variables in the study are based on self-report, which could introduce some bias. However, Kessler et al 29 reported that errors in self-report of work functioning are rather minimal based on a calibration study between the self-report of work functioning and records of payroll and archival performance which showed good concordance. Third, the sample recruited for this study had some unique characteristics such as being highly educated and reported higher physical function compared with other work disability intervention studies and may not be generalizable. Also the participants volunteered for the study and findings may not be generalizable to all workers who have arthritis or rheumatic conditions. Nonetheless, this study provided some the initial steps in establishing construct validity of the work functioning subscale of the HPQ among people with arthritis and other rheumatological conditions. We found evidence of moderate construct validity using the absolute scoring method. However, further research is needed to explore construct validity of the HPQ as a whole instrument using more diverse samples especially people who report actual work functioning restrictions (rather than reporting concerns only). In addition, other psychometric properties such as responsiveness and test-retest reliability of the HPQ still need to be investigated. 
